Variations in volatile composition of the leaf and fruit oils from Callicarpa macrophylla were compared, using GC-FID, Kovat's Index calculation, and GC/MS. The oils were rich in selinene derivatives. The fruit oil was comprised of 41.6% β-selinene and 6% α-selinene. The leaves from both the harvests contained 29% and 20% β-selinene and 1.7% α-selinene. In addition, dendrolasin, a potential perfumery natural furanoid sesquiterpenoid, was a characteristic of both leaf and fruit essential oils.
Essential oil of C. americana was found to have antialgal and phytotoxic activity [4] , while constituents of C. japonica act as mosquito bite deterrents [5] . Alleochemical potential of C. acuminata has also been demonstrated [6] . In a recent report, calliterpenone (phyllocladane diterpenoid), isolated from C. macrophylla Vahl., was found to have plant growth promoting properties [7] . In in-vitro experiments, this compound showed better plant growth parameters than many cytokinins and GA 3 [8] . Our institute's continuous research [9] [10] [11] [12] on this species prompted us to analyze the essential oil of the leaves and fruits which has earlier been reported as having antimicrobial activity against a number of pathogenic bacteria and fungi [13] . Only one report on the essential oil composition of C. macrophylla is published so far [14] .
The hydro-distilled essential oil from the leaves collected at full bloom stage (July-August 2008), post flowering fruiting stage (December 2008-January 2009), and fruits (January 2009) referred from here as LO1, LO2 and FO were analyzed by GC and GC/MS. About 45 constituents, comprising 70.3-71.2% in LO1 and LO2 and 78.0% in FO have been identified (Table  1) . β-Selinene, α-selinene, cis-calamenene, dendrolasin, cedr-8(15)-en-9α-ol, copoen-4α-ol, α-muurolol, selin-11-en-4α-ol and a diterpene, phyllocladene, were the major constituents identified from LO1, LO2 and FO. In addition, the sesquiterpenoid dendrolasin (5.7%) was recorded in LO2, along with two unidentified oxygenated sesquiterpenes (3.8% and 10.0%), in comparison with the oil isolated at the full bloom stage, LO1 (6.2%, 3.2% and 5.9%, respectively).
The most significant feature was the presence of β-selinene (41.6%) and α-selinene (6%) in the fruit oil. β-Selinene (29% and 20%) was also the major constituent of the leaf oil in both the harvests followed by cedr-8(15)-en-9α-ol (12.6% and 14.5%) and dendrolasin (6.2% and 5.7%), while dendrolasin formed only 2.5% of the fruit oil. Dendrolasin, a furanoid sesquiterpenoid analogous to perillene (furanoid monoterpenoid reported in perilla oil), was first isolated from the defence secretion of the ant Lasius fuliginosus [15] . Later, it was reported in sweet potato [16] , flowers and leaves of B. candida [17] , and recently in a marine sponge, C. mycofijiensis [18] . Moreover, dendrolasin is not frequently reported as a volatile compound from natural sources. Among other identified compounds, 1,8-cineole ranged from 0.1-3.7% in leaves in January and July harvests, while fruit oil contained only 1.7%; trans-caryophyllene (2.3%) was found in the fruit oil, but only in low percentages (0.3 and 0.5%) in the leaf oils of both harvests. Notably, the flowering period of C. marcophylla started from July to August. During this time, calliterpenone, a natural growth hormone, was recorded at its maximum, while by January, when the seeds were mature, the calliterpenone content was comparatively very low [7] . In previous reports, monoterpenoids were the significant components of Callicarpa species [14] . Of these monoterpenoids, α-thujone, borneol and eugenol were completely absent from our samples while caryophyllene oxide, the only sesquiterpenoid identified in previous reports, was also absent from our sample. It is worth mentioning that β-and α-selinene are important constituents for perfumery and thus commercially important. During the isolation of calliterpenone, the essential oil goes to waste, but might be useful for fragrance preparations [19] . Furthermore, the essential oil can be utilized for the production of selinene as a by-product.
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Experimental
General: A PerkinElmer AutoSystem XL gas chromatograph was used, fitted with an Equity-5 column (60 m x 0.32 mm, film thickness 0.25 µm, SUPELCO). The column temperature ranged from 70 0 -250ºC, programmed at 3ºC/min with a initial and final hold time of 2 min. using H 2 as carrier gas at 10 psi constant pressure, a split ratio of 1: 30, an injection size of 0.03 µL neat, and injector and detector (FID) temperatures set at 250ºC and 280ºC, respectively. GC/MS was conducted on a PerkinElmer AutoSystem XL GC interfaced with a Turbomass Quadrupole Mass spectrometer fitted with an Equity-5 fused silica capillary column (60 m x 0.32 mm; 0.25 µm film coating). The oven temperature program was the same as that used in GC, while the injector, transfer line and source temperatures were 250ºC. The injection size was 0.03 µL neat, and a split ratio of 1:30 was used with He as carrier gas at 10 psi constant pressure. MS were taken at 70 eV with a mass range of m/z 40-450. Characterization was done on the basis of retention time, Kovats Index using a homologous series of n-alkanes (C 8 -C 25 hydrocarbons, Polyscience Corp. Niles IL), coinjection with enantiomeric standards (Aldrich, Fluka), MS library search (NIST/EPA/NIH version 2.1 and Wiley registry of MS data 7 th edition) and by comparing with MS literature data [20] . The relative amounts of individual components were calculated based on GC peak areas without using correction factors.
Plant material: Seeds from wild growing C. macrophylla Vahl. plants in a natural habitat were collected from Pantnagar (Uttarakhand) and sown during the rainy season from June to July 06 in earthen pots ready to prepare a nursery. Seedlings were transplanted to a pre-prepared field at CIMAP, Lucknow during October and normal cultivation practices were applied to the crop. Fresh fruit was collected during January 09 while leaves were collected during two growth seasons in July 08 and January 09.
Extraction and isolation of oils:
Fruits and leaves were collected in three different batches of 200-400 g from the established crop and hydro-distilled in a Clevengertype glass apparatus for 3 h. Distillate (0.5L), along with essential oil of different batches of each season, were mixed together. The oil was saturated with sodium chloride and extracted with solvent ether. The solvent phase was dried over anhydrous sodium sulfate and the solvent was removed by distillation under vacuum at low temperature in a rotary evaporator. The oil samples thus obtained were stored in air tight glass vials and kept in a refrigerator at 5 o C until analyzed. The oil yield varied from 0.12-0.14% from fruits and 0.02-0.04% from leaves.
